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and gaseous), the compounds of cyanogen occupy one of the most important
places, but we shall see that their real efficiency is considerably less than is
generally attributed to them. Thus Caron, in proposing in 1861 a new proc-
ess of cementation (still widely in use to-day) based on the use of powdered
mixtures of wood charcoal and barium carbonate, attributed the efficiency
of the latter substance to its tendency to form, with the nitrogen of the air,
cyanogen compounds. In reality (as we shall see later) the function of the
barium carbonate is, in this process, quite different from that attributed to it
by the theory of Caron, a theory which, however, is still believed to be exact
by many "experts," and referred to as correct in many manuals.

Some success was obtained in the United States of America, about 1870,
by a process of "liquid cementation" based, like that described by Agricola
and by Biringuccio, to which I have called attention, on the use of molten
cast iron as cement. This process, however, did not attain wide use.

Meanwhile, for reasons which we have already seen, while the production
of cement steel proper, intended to be subsequently worked up, was decreas-
ing, the importance of the industry of partial cementation or " case hardening "
of finished mechanical pieces was constantly increasing. Now, contrary
to what is needed in the manufacture of steel intended for melting, in which
it is merely a question of obtaining maximum carburization in minimum
time, the application of the process to the partial cementation of finished
pieces intended to furnish products which, without any further working up
and solely as' the result of cementation and temper, must satisfy by their
mechanical properties certain given conditions often quite difficult to realize,
presents a large number of complex problems, the solution of which requires
precise knowledge of the methods of treatment best adapted to obtain, from
a given raw material, a product having exactly the desired properties.

. The complexity of such problems, which we shall take up later, explains
the active researches and the innumerable attempts made in the second half
of the nineteenth century to perfect the technique of the processes of partial
cementation of finished pieces, processes which extended rapidly to many
branches of industry, as, for example, the manufacture of tools for the work-
ing of wood and of metals, machine parts, armor for ships, etc.

Coming to the last decade, however, we see the investigations on cementa-
tion assuming a new, truly scientific direction, due essentially to the intro-
duction of metallographicalmethods. These methods, in. fact, furnish an
easy and sure means for determining rapidly a large number of data, such as
the depth of the cemented zone, the concentration and distribution of the
carbon in this zone, the structure of the carburized zone, etc., which are
essential to obtaining a product possessing exactly defined properties.

Having thus briefly noted the transformations through which the industry
of the manufacture of cement steel passed before reaching its present state,
we will now examine the development of the theoretical and practical knowl-
edge on which are based the cementation processes of to-day.